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Whajfc^.is claimed is: 

1. Illiquid [crystal display aevice coinpribmy 



first substrate and a second substrate processed for / 
vertical alignment; and a liquid crystal having a / 
5 negative dielectric constant anisotropy and being/ 

sandwiched between said first and second substrates; 
orientations of said liquid crystal being vertical to 
said first and second substrates when no voltage being 
applied, being almost horizontal to said first and second 
10 substrates when a predetermined voltage/being applied and 

being oblique to said first and seconj/ substrates when an 
intermediate voltage lower than the/predetermined voltage 

being applied, / 

said first substc/te comprising first 

15 domain regulating means for regulating azimuths of the 
oblique orientations A>f said/liquid crystal; 

said ffl/st domain regulating means 
comprising a first s|Act/re for partially changing a 
contact surface betwd^i\£aid first substrate and said 

20 liquid crystal to inclined surfaces; 

where/n the liquid crystal in the 
proximity of said inclined surfaces being vertically 
oriented to said/inclined surfaces when no voltage being 
applied, and azimuths of said liquid crystal far from 

25 said inclined/surface being determined according to the 

azimuths of/said liquid crystal in the proximity of said 
inclined surface when said intermediate voltage being 
applied ./ 

2/ A liquid crystal display device according to 
30 claim/l, wherein said first structure includes 

protrusions projected to a layer of said liquid crystal. 

/ 3. A liquid crystal display device according to 
c/aim 2, wherein said protrusions are made of dielectric 
inaterials on a first electrode of said first substrate. 
35 / 4. A liquid crystal display device according to 

/ claim 2, wherein pixel electrodes are formed on said 
I second substrate, each of said protrusions extends 
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, and sat il pr otrusions are arranged in parallel 
to one another with a predetermined pitch among them. 

5. A liquid crystal display device according tc 
claim 4, wherein said predetermined pitch is equal Xjo an 
arrangement pitch of said pixel electrodes, said 
protrusions extend in parallel to edges of saidyf>ixel 
electrodes and pass on positions facing to cejrcers of 
said pixel electrodes* 

6. A liquid crystal display device/according to 
claim 2, wherein pixel electrodes are fyrmed on said 
second substrate, said protrusions have point-like 
figures and said protrusions are arranged at positions 
facing to centers of said pixel electrodes 

7. A liquid crystal display device according to 
claim 1, wherein saidA first structure includes 
depressions depressed \f rom a/layer of said liquid 
crystal . 

8. A liquid cj^s6^4 display device according to 
claim 7, wherein said 'depressions are provided under a 
first electrode of sai^a first substrate, and a surface of 
said first electrode/ partially has inclined surfaces 
corresponding to safid depressions. 

9. A liquid crystal display device according to 
claim 7, whereicr a first electrode of said first 
substrate includes slits operating as domain regulating 
means, said ^repressions and said slits are mutually 
arranged . 

10 . /A liquid crystal display device according to 
claim 1, /wherein said first structure includes 



protrusdons projected to a layer of said liquid crystal 
and depressions depressed from said layer of said liquid 
crystal * 



/ 



7 ii. 



A liquid crystal display device according to 



claim 11, wherein said protrusions and said depressions 
are mutually arranged in parallel with a predetermined 
pitch. 

12. A liquid crystal display device according to 
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■^claim 1, wherein area of said inclxned surfaces in each 
pixel is less than 50% of area of the pixel. 

13. A liquid crystal display device according yto 
claim 1, wherein said second substrate comprising ysecond 
domain regulating means for regulating azimuths yof the 
oblique orientations of said liquid crystal; 

14. A liquid crystal display device according to 
claim 13 , wherein said second domain regulating means 
comprises a second structure for partially changing a 
contact surface between said second substrate and said 
liquid crystal to inclined surfaces, /nd said first and 
second structures include protrusions projected to a 
layer of said liquid crystal. 

15. A liquid crystal display device according to 
claim 13, wherein said second^iomain regulating means 
comprises a second stijwcture /for partially changing a 



contact surface betweenV sai^l second substrate and said 
liquid crystal to incjy^^ecr surf aces , and said first and 
second structures included depressions depressed from a 
layer of said liquid crystal. 

16. A liquid crystal display device according to 
claim 13, wherein sa/id second domain regulating means 
comprises a second /structure for partially changing a 
contact surface between said second substrate and said 
liquid crystal yo inclined surfaces, one of said first 
and second structures includes protrusions projected to a 
layer of said' liquid crystal, and the other includes 
depressions/depressed from a layer of said liquid 
crystal 

17. /A liquid crystal display device according to 
claim 13, wherein said second domain regulating means is 
slits /provided on a second electrode of said second 
substrate, and said first structure includes protrusions 
projected to a layer of said liquid crystal. 
/ 18. A liquid crystal display device according to 

/claim 13, wherein said second domain regulating means is 
slits provided on a second electrode of said second 
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^suEstrate, and said first structure includes depressions 
depressed from a layer of said liquid crystal. 

19. A liquid crystal display device according tc 
claim 13, wherein said second domain regulating meai 
comprises a second structure for partially changintj a 
contact surface between said second substrate ana said 
liquid crystal to inclined surfaces, and said /first and 
second structures respectively include a paLr of 
protrusions and depressions depressed froiq/a layer of 
said liquid crystal. 

20. A liquid crystal display dev/ce according to 
claim 19, wherein said protrusions anra depressions on 
each substrate are mutually arranged in parallel with 
pitches of one and three, said protrusions and 
depressions of said first and second substrates are 
arranged in parallel to/each other and are arranged so 
that said protrusions ala^l^depressions face wide spaces 
corresponding to large nitOTi, and protrusions and 
depressions of dif f erent ^substrates respectively 
neighbor. 

21. A liquid crystal display device according to 
claim 13, wherein said first structure includes 
depressions depressed from a layer of said liquid 
crystal, a first electrode of said first substrate 
includes slits, /said second domain regulating means 
comprises a second structure including depressions 
depressed from a layer of said liquid crystal and slits 
provided on/a second electrode of said second substrate. 

22. /A liquid crystal display device according to 



!. /A 
!l / wl 



claim 21/ wherein said depressions and slits on each 
substrate are mutually arranged in parallel with pitches 
of one and three, said depressions and slits of said 
first and second substrates are arranged in parallel to 

Jh other and are arranged so that said depressions and 
ts face wide spaces corresponding to large pitch, and 
trusions and depressions of different substrates 
pectively neighbor, 
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23T ATTquid^crystal display device according to > 
claim 13, wherein said second domain regulating means / 
comprises a second structure provided on said second/ 
substrate for partially changing a contact surface/ 
between said second substrate and said liquid crystal to 
inclined surfaces, / 

24. A liquid crystal display device acc/rding to 
claim 23, wherein said first and second structures are 
made of dilerectric materials on electrode/ of said first 
and second substrates. 

25. A liquid crystal display devi/e according to 
claim 23, wherein said first and second structures are 
made of conductive materials on electrodes of said first 
and second substrates . 

26. A liquid crystal displa/ device according to 
claim 23, wherein said first and/second structures are 
provided under electrodes of said first and second 
substrates, and surfacefi\of said electrodes partially 
have inclined surfaces ^t^ysponding to said first and 
second structures. 

27. A liquid crystad display device according to 
claim 23, wherein said first and second structures are 
arranged perimetric pa/tions outside of display area in 
which no pixel exist/. 

28. A liquid crystal display device according to 
claim 24, wherein /Laid dielectric material forming said 
first and second/structures is photosensitive resist. 

29. A liquid crystal display device according to 
claim 28, whe/ein said photosensitive resist is a novolak 

resist. / 

30. / liquid crystal display device according to 
claim 28/wherein said photosensitive resist is baked 
after a/pattern is drawn. 

tl. A liquid crystal display device according to 
claim 24, wherein the capacitance of said first and 
second structures is ten or less times larger than the 
capacitance of a layer of said liquid crystal located 
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/ under o^-«^c[r"~galcl pifotruaiurre. 

32. A liquid crystal display device according toS 
claim 24, wherein the specific resistance of said firs^ 
and second structures is equal or larger than the / 

5 specific resistance of said liquid crystal. / 

33. A liquid crystal display device according to 
claim 24, wherein said first and second structures 
include protrusions projected to a layer of s/id liquid 
crystal, and said protrusions are made of material 

10 shielding visible light. 

34. A liquid crystal display device according to 
claim 24, wherein said first and second structures 
include protrusions projected to a /layer of said liquid 
crystal, and said protrusions are/provided with dents 

15 each having a slope in a longitudinal direction. 

35. A liquid crystal display device according to 
claim 24, wherein sjaVd firs}/ and second structures 

i nclude protrus i onsl pVo jeyfced to a layer of said liquid 
crystal, and juts eL^h\nartly having a slope in a 
20 longitudinal direction/are formed on said protrusions. 

36. A liquid crystal display device according to 
claim 24, wherein s/ld first and second structures 
include protrusions projected to a layer of said liquid 
crystal, and center portions of said protrusions are 

25' depressed. / 

37. A laquid crystal display device according to 
claim 24, wherein said first and second structures 
include protrusions projected to a layer of said liquid 
crystal/and said protrusions include a plurality of 

30 small .holes extending near to the surface of said 
electrodes . 

/ 38. A liquid crystal display device according to 
c/aim 24, wherein said first and second structures 
Znclude ion absorption ability. 
35 / 39. A liquid crystal display device according to 

/ claim 38, wherein said first and second structures are 
( made of mntrri n 1 •rgjM° H '•"' i " h ^ H ^ 1- + i "n_ * rynni- hmring i on 
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40. A liquid crystal display device according to 
claim 24, wherein said first and second structures 
include protrusions projected to a layer of said liquJfQ 
5 crystal, and the surfaces of said protrusions is t^feated 

so as to be adapted for forming vertical alignment films 
thereon . 

40. A liquid crystal display device according to 
claim 24, wherein said first and second structures 

10 include protrusions projected to a lay^f of said liquid 

crystal, and the surfaces of said protrusions is treated 
to facilitate the formation of vertical alignment films. 

41. A liquid crystal display 7 device according to 
claim 40, wherein said surface treatment to the surfaces 

15 of said protrusions is effected for forming ruggedness . 

42. A liquid crystal display device according to 
claim 40, wherein said protrusions are made of resist, 
and said surface tredt^nt to the surfaces of said 
protrusions is effectfedVfor irradiating with ultraviolet 

20 rays to the surfaces Af said protrusions. 

43. A liquid crystal display device according to 
claim 40, wherein a/id protrusions are made of materials 
in which particulates are dispersed. 

44. A liquia crystal display device according to 
25 claim 40, wherein silane coupling agent is coated on the 

surfaces of sa^id protrusions. 

45. A liquid crystal display device according to 
claim 24, wherein said first and second structures are 
formed byyprinting. 

30 46./ A liquid crystal display device according to 

claim 24, wherein said first and second structures 
includfes protrusions projected to a layer of said liquid 
crystal, a diameter of spherical spacers difining a 
thi/6kness of said layer of sa liquid crystal is a 

35 difference subtracted a height of said protrusions from a 
desirable thickness of said liquid crystal layer. 
V 47. A liquid crystal display device according to 
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rT^ Wh-e-reTn a rat TcTof ar lM at - baJ ra proxrusions J 
with respect to display area is between 1/10 to 1/2, sfcid 
spacers have a particle size distribution whose standard 
deviation is 0.1 to 0.3 micrometers, and said spacers are 
5 dispersed with a density of 300 particles per sqvy&re 

mill imeter - / 

48. A liquid crystal display device according to 
claim 46 , wherein hardness and elastic modulus of the 
material forming said protrusions are larger than those 

10 of said spacers. 

49. A liquid crystal display device according to 
claim 24, wherein said first and second structures 
includes at least one layer simultaneously formed with 
other portions of the device. / 

15 50. A liquid crystal display device according to 

claim 49, wherein one Af said first and second 
structures, which is 4iA a /TFT substrate on which active 
elements are formed, Includes at least one insulating 
layer for insulating s)*id active elements or bus lines. 
20 51. A liquid crystal display device according to 

claim 49, wherein ©Tie of said first and second 
structures, which/ is on a color filter (CF) substrate 
facing a TFT substrate on which active elements are 
formed, includes protrusions projected to a layer of said 
25 liquid crystal, and said protrusions on said CF- substrate 

is made of/materials same as materials of black matrices 
for shielding light at boundaries between pixel 
electrodes and bus lines or portions of active elements. 
y52. A liquid crystal display device according to 
30 claim 51, wherein one of said first and second 

structures, which is on a color filter (CF) substrate 

acing a TFT substrate on which active elements are 
formed, includes protrusions projected to a layer of said 
liquid crystal, and said protrusions on said CF substrate 
35 ( are formed by piling at least one material of color 
filters . 

53. A liquid crystal display device according to 
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^gTaxnTsT , wher ein one"~of s^TgrTirst and second / 
structures, which is on a color filter (CF) substrate 
facing a TFT substrate on which active elements a/e 
formed, includes protrusions projected to a laye£ of said 
5 liquid crystal, said protrusions on said CF substrate are 

formed by photo lithography with a mask corresponding to 
piled portions of at least two color filters. 

54. A liquid crystal display device/according to 
claim 51, wherein one of said first and/second 

10 structures, which is on a color filter/(CF) substrate 
facing a TFT substrate on which active elements are 
formed, includes protrusions projected to a layer of said 
liquid crystal, an electrode of said CF substrate is 
formed on color filters, and saici protrusions on said CF 

15 substrate are formed at boundaries of said color filters. 

55. A liquid crystal display device according to 
claim 23, wherein a part of/said first and second 
structures are arranged at/a perimeter of each pixel. 

56. A liquid <^st/l display device according to 
20 claim 55, wherein sar|dyfirst and second structures 

arranged at a perime^r of each pixel are made of 
material shielding light. 

57. A liquid/crystal display device according to 
claim 55, whereir/ said first and second structures 

25 arranged at a perimeter of each pixel define a thickness 

/ 

of a layer of/said liquid crystal. 

58. A/liquid crystal display device according to 
claim 55, i/herein the perimeter at which said first and 
second structures are arranged is a part of whole 

30 perimeter of each pixel. 

s4 . A liquid crystal display device according to 
claim 23, wherein at least one of said first and second 
structures includes protrusions projected to a layer of 
Aid liquid crystal, height of said protrusions is equal 
35 /to a desirable thickness of a layer of said liquid 
crystal . 

60. A liquid crystal display device according to 
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.^•e^im^lTV wherein said first and second structures / 
includes protrusions projected to a layer of said liauid 
crystal, a sum of height of said protrusions of saira 
first and height of said protrusions of said secc/nd 
structures is equal to a desirable thickness oy a layer 
of said liquid crystal. / 

61. A liquid crystal display device according to 
claim 13, wherein said second domain regulating means 
includes slits provided on a second electrode of said 
second substrate. / 

62. A liquid crystal display device according to 
claim 61, wherein said second electrode consists of pixel 
electrodes, and each pixel electrode comprises partial 
electrodes divided by said slits/ and electrical 
connection portions electrically connecting said partial 
electrodes . 



al display device according to 



/ 



63. A liquid crj 
claim 62, wherein saivd Electrical connection portions are 
arranged at perimeterjfof ynsaid pixel electrode. 

64. A liquid crystal display device according to 
claim 62, comprising light shield means for shielding a 
part of said electrical connection portions. 

65. A liquid/crystal display device according to 
claim 62, wherei^/said second domain regulating means 
includes protrusions higher than surfaces of sadd pixel 
electrodes arKi' arranged inside said slits. 

66. A liquid crystal display device according to 
claim 13, wherein said first structure is an array of 
protrusions (banks) or depressions (grooves) each 
extendir>g straightly, said protrusions or depressions are 
arranged in parallel to one another with a predetermined 
pitch/ among them, second domain regulating means includes 
an efrray of protrusions or depressions or slits each 
emending straightly, said protrusions, depressions or 

flits are arranged in parallel to one another with said 
predetermined pitch among them, said predetermined pitch 
is less than an arrangement pitch of said pixel electrodes 



- 193 - 



10 



15 



20 



25 



30 



35 



1 5T": A liquid crystal display device according to 

claim 13, wherein said first structure is a pair of 
arrays of protrusions (banks) or depressions (grooves/ 
each extending straightly, said protrusions or 
depressions are arranged in parallel to one another with 
a predetermined pitch among them, second domain 
regulating means includes a pair of arrays of Protrusions 
or depressions or slits each extending straiefntly, said 
protrusions, depressions or slits are arranged in 
parallel to one another with a predetermined pitch among 
them, directions in which said protrusions or depressions 

or slits of said pairs extend are different to each 

/ 

other, and said predetermined pitches are less than an 
arrangement pitch of said pixels.^/ 

68. A liquid crystal display device according to 
claim 67, wherein said directions in which said 
protrusions or depressions or/slits of said pairs extend 
are mutually different fcyC90 degrees . 

69. A liquid crys AalXdisplay device according to 
claim 67 , wherein said fVifrs t structure includes 
protrusions, said second domain regulating means includes 
protrusions or slits^/ protrusions or slits of one of said 
pairs are mutually .of f set by a half of said predetermined 
pitch, protrusions or slits of the other of said pairs 
are a little offset from a state in which said - 



/slit 



protrusions o/ slits face. 

/ 

70. A Aiquid crystal display device according to 
claim 66, /herein said predetermined pitch is an integral 
submultiple of arrangement pitch of said pixels. 

1\A A liquid crystal display device according to 
claim/l3, wherein said first structure is an array of 
prottxusions (banks) or depressions (grooves) each 
extending in one direction and being bent in zigzag at 
'intervals of a predetermined cycle, said protrusions or 
depressions are arranged in parallel to one another with 
a predetermined pitch among them, second domain 
regulating means includes an array of protrusions or 
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Ttepfessions or slits each extending in one axrection and 
being bent in zigzag at intervals of said predetermined/ 
cycle, said protrusions, depressions or slits are / 
arranged in parallel to one another with said / 
predetermined pitch among them. / 

72- A liquid crystal display device according to 
claim 71, wherein pixel electrodes are bent i/n zigzag, 
and patterns of said protrusions, depressions or slits 
correspond to said pixel electrodes. / 

73. A liquid crystal display device according to 
claim 71, wherein bus lines are partially bent in zigzag 
and in correspondence to the patteims of said pixel 
electrodes . / 

74. A liquid crystal display device according to 
claim 71, wherein a pautVrn <>f each pixel electrode is 
almost a square, and jM^e\yelectrodes in adjoining row 
are mutually offset by|a ^Half of arrangement pitch of 
said pixel electrodes 

75. A liquid crystal display device according to 
claim 74, wherein da^ca bus lines extend in zigzag along 
with edges of said/pixel electrodes. 

76. A liquid crystal display device according to 
claim 71, wherein said predetermined pitch is an integral 
submultiple o4 said pixels. 



77. A/liquid crystal display device according to 
claim 76y/wherein said predetermined cycle is an integral 
submulti/ple of said pixels. 

A liquid crystal display device according to 
66, wherein said first structure includes 
-rusions, said second domain regulating means includes 
otrusions or slits, said protrusions of said first 
structure and said protrusions or slits of said second 
domain regulating means are offset by a half of said 
predetermined pitch. 

79. A liquid crystal display device according to 
claim 66, wherein said first structure includes 
protrusions, said second domain^ regulating means includes 
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__paro"€irus±OTfs" or siifs^ said protrus ions of said firs t 
structure and said protrusions or slits of said sect 
domain regulating means are offset from a state in y/hich 
said protrusions or slits face, and said offset ipr fully 
smaller than said predetermined pitch. 

80. A liquid crystal display device according to 
claim 66, wherein said first structure includes 
depressions, said second domain regulating/means includes 
depressions, said depressions of said fi^st structure and 
said depressions of said second domain /regulating means 



are offset by a half of said predetermined pitch. 

81. A liquid crystal display device according to 
claim 66, wherein said first structure includes 
depressions, said second domain xegulating means includes 
protrusions or slits, staid depressions of said first 
structure and said protrusions or slits of said second 
domain regulating mearY§/\re/ar ranged to face to each 
other . 

82. A liquid cryskal display device according to 
claim 1, wherein said first structure includes 
protrusions, a liquid' crystal injection port through 
which said liquid crystal in injected into a gap between 
said first and second substrates is located on a side of 
said device vertical to a direction in which said 

protrusions are extending. 

/ 

83. A^l>iquid crystal display device according to 
claim 82, vvherein exhaust ports through which an air or 
liquid crystal is exhausted from the gap when said liquid 
crystal^is injected are located on a side opposite to the 
side on which said liquid crystal injection port is 
located . 

/ 84 . A liquid crystal display device according to 
cl4im 82, wherein an electrode used to apply a voltage to 
said liquid crystal and having no relation to display is 
formed near said liquid crystal injection port. 

85. A liquid crystal display device according to 
claim 23, wherein said first structure includes 
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ys — -protrusions formed with a two-dimensional lattice, said y 
second structure include point-like protrusions / 
respectively facing centers of each frame element oL/said 
two-dimensional lattice. X 
5 86. A liquid crystal display device according to 

claim 85/ wherein at least one of arrangement/pitches of 
said two-dimensional lattice is smaller than one of 
arrangement pitches of pixel electrodes. / 

87. A liquid crystal display device according to 
10 claim 85/ wherein arrangement pitches/of said 

two-dimensional lattice coincide wi£n arrangement pitches 
of pixel electrodes. / 

88. A liquid crystal display device according to 
claim 86/ wherein said protrusions having said two- 

15 dimensional lattice fArm are^ arranged on boundaries of 

pixel electrode on a ITWP substrate on which active 
elements are formed ,\j^\/said point-like protrusions are 
arranged on a color Milter substrate facing said TFT 

substrate so that each point-like protrusion faces to a 

/ 

20 center of each pixel electrode. 

89. A liquid crystal display device according to 

claim 23, whereifn said first and second structures 

/ 

includes a plurality of groups each having protrusions 
extending along edges of rectangulars of similar figures 
25 and of different sizes, and said protrusions are mutually 

arranged^so that centers of respective rectangulars 

coincide^ to each other. 

/ 

90. A liquid crystal display device according to 

// 

claijn 89/ wherein said rectangulars are similar to said 

30 pixels, a maximum size of said rectangular coincides with 

/ 

that of each pixel, and centers of said rectangulars of 

/ 

t each group coincide with a center of each pixel. 
/ 91. A liquid crystal display device according to 

j claim 13, comprising auxiliary domain regulating means 
35/ arranged perimeters of each pixel for generating 

orientation regulation force in a direction different 
from the direction of orientation regulation force by the 
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electric f ieTeFTjen eia Led in - a n mT^aisplay region . ) 

92. A liquid crystal display device according Jto 
claim 91, wherein said auxiliary domain regulating /means 
is arranged along a part and in the neighborhood pt an 
edge of said pixel . / 

93. A liquid crystal display device according to 
claim 23, wherein said first and second domain regulating 
means are protrusions projected to a layer pt said liquid 
crystal, pixel electrodes are provided on/said first 
substrate, a counter electrode is provided on said second 
electrode, and at the edges of each pixel electrode 
extending in parallel to the extending direction of said 
protrusions, the protrusions nearest^ to the pixel 
electrode inside said pixel electrode are located on said 
second substrate, and the protrusions nearest to the 
pixel electrode outside said pixel electrode are located 
on said first substrate. / 

94. A liquid cry§n^al display device according to 



claim 93, wherein said^p^ot^rusions nearest to said pixel 
electrode 
bus line. 



electrode outside said pixel electrode are arranged on a 



/ 

95. A liquid crystal display device according to 

/ 

claim 23, wherein said first and second domain regulating 

f 

means are arrays of protrusions projected to a layer of 

/ 

said liquid crystal, and in said array of protrusions, at 
least one repetition condition of the array such as the 
width of the protrusions, the interval between adjacent 
protrusions and the height of the protrusions includes at 
least two different values. 

96 . A/liquid crystal display device according to 
claim 95, /wherein the interval between adjacent 



protrusipns is smaller in the neighborhood of the bus 
line tjian at the central portion of the pixel. 

S7. A liquid crystal display device according to 
claim 95, wherein a plurality of pixels constitute a set 
of Ypixels, at least one of the width of the protrusions, 
the interval between adjacent protrusions and the height 
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--cff " €Be protrusions is different among a plurality of v 
pixels constituting each set of pixels, and the width g*x 
the protrusions, the interval between adjacent / 
protrusions and the height of the protrusions are ytixed 
in each pixel- / 

98. A liquid crystal display device according to 
claim 97 , wherein the thickness of the layer/of said 
liquid crystal is different at the plurality of pixels 
constituting the set. / 

99. A liquid crystal display device according to 
claim 23, wherein said first and seco^a domain regulating 
means are arrays of protrusions projected to a layer of 

said liquid crystal, and said array of protrusions 

/ 

includes periodically-repeated protrusions having two or 
more different values of side aiiirface inclination angles 
(taper angles). / 

100. A liquid crystal display device according to 
claim 99, wherein alp^Lural/ty of pixels constitute a set 
of pixels, the sidey^\Jjrf ace inclination angle of a 
protrusion is varied frpm one pixel to another in each 
pixel set, and the side surface inclination angle of the 
protrusion in each pixel is f ixed . 



101. A liquids/crystal display device according to 
claim 13, comprising auxiliary electrodes (CS electrodes) 
for forming a storage capacitor with pixel elecftrodes, 
wherein said auxiliary electrodes are formed along of 
said domain Regulating means . 

102. Af liquid crystal display device according to 
claim 13 , /comprising light shielding patterns provided 
along of/ said domain regulating means , 

103. A liquid crystal display device according to 
claiirr 13, wherein said first structure is a first array 
of protrusions (banks ) each extending straight ly in a 
fixst direction, said protrusions are arranged in 
parallel to one another with a predetermined first pitch 

'among them, said second domain regulating means includes 
a second array of protrusions or slits each extending 
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straight ly in a second direction different from the first 

direction, said protrusions or slits are arranged in / 
parallel to one another with a predetermined second pi/tch 
among them . / 
5 104 . A liquid crystal display device according to 

claim 103 , wherein additional protrusions or sli/ts are 
further provided at centers of frames, which are formed 
when vertically seen to the substrates by said first 
array of protrusions and said second array/of protrusions 
10 or slits, on either of said first or second substrate. 

105- A liquid crystal display device according to 
claim 104, wherein said additional protrusions or slits 
have figures similar to the frames. / 

106. A liquid crystal display/device according to 
15 claim 103 , wherein said first an/ay of protrusions and 

said second array of prp^rusicyfs or slits are crossed at 

jeen to the substrates . 
lisplay device according to 
claim 103 , wherein a su n <ff a thicknesses of said 
20 protrusion of said firstf array and a thicknesses of said 

protrusion of said second array is equal to the thickness 
of a layer of said liquid crystal, and crossing portions 
of said protrusion yof said first and second arrays 
operate as spacer/. 
25 108. A liquid crystal display device according to 

fein said first structure includes 
rmed with a first two-dimensional lattice, 
main regulating means includes protrusions 
d with a second two-dimensional lattice 
ray pitches as those of said first 
1 lattice, and said first and second 
1 lattices are offset by half pitches of 
=hes . 
quid crystal display device according to 
rein crossing portions , which are formed 
\[ seen to the substrates by said first 
asions and said second array of protrusions 



right angle when vertica 
107. A liquid cry& 

V 
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)r slits, are mutually omitted, and said protrusions or 
slits of said first and second arrays are intermitten. / 

110 - A liquid crystal display device according tc/ 
claim 23, wherein said first and second structures / 
include protrusions (banks) of dielectric materials each 
extending straightly in one direction, said protrusions 
are arranged in parallel to one another with a/ 
predetermined pitch among them, electrodes of said first 
and second substrates are partially formed/on one of 
slopes of said protrusions . / 

111. A liquid crystal display device according to 
claim 110 , wherein said dielectric materials forming said 
protrusions passes visual light. / 

112 . A liquid crystal display/device according to 
claim 110, wherein said protrusions of different 
substrates are arranged so that /slopes of said 
protrusions on which no e^\?ctrpde is formed are nearer to 
each other. 

113. A liquid crystal! display device comprising: 
first substrate and a secdjid substrate processed for 
vertical alignment; and af liquid crystal having a 
negative anisotropic dielectric constant and being 
sandwiched between sai/ first and second substrates; 
orientations of said/liquid crystal layer being vertical 
to said first and second substrates when no voltage being 

applied, being almost horizontal to said first and second 

/ 

substrates when a predetermined voltage being applied and 



being oblique to said first and second substrates when an 
intermediate /voltage lower than the predetermined voltage 
being appli/ 

said first and second substrates 
comprising first and second domain regulating means for 
regulating azimuths of the oblique orientations of said 
liquip crystal; 

said first domain regulating means 
includes a first array of protrusions (walls) each 
ctending straightly in a first direction, said 
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^^pfTrt^rU^&ioTis" are "ar^a-n g ed— rn paraiTeT to one another with 
a predetermined first pitch among them; 

said second domain regulating means / 
includes a second array of protrusions or slits each / 
extending straightly in a second direction different/from 
the first direction, said protrusions or slits are/ 
arranged in parallel to one another with a predetermined 
second pitch among them. / 

114. A liquid crystal display device according to 
claim 113, wherein additional protrusions or slits are 
further provided at centers of frames, wlvi^ch are formed 
when vertically seen to the substrates by said first 
array of protrusions and said second array of protrusions 
or slits, on either of said first or/second substrate. 

115. A liquid crystal display/device according to 
claim 114, wherein said additionad protrusions or slits 



have figures similar to the frames. 

116. A liquid crys(M display device according to 
claim 113, wherein said WlXr^t array of protrusions and 
said second array of protrusions or slits are crossed at 
right angle when vertical/ly seen to the substrates. 

117. A liquid crystal display device comprising: a 
first substrate and a /second substrate processed for 
vertical alignment; /and a liquid crystal having a 



7 



negative anisotropic dielectric constant and being 
sandwiched between said first and second substrates; 
orientations oy said liquid crystal layer being vertical 
to said first/and second substrates when no voltage being 
applied, beimg almost horizontal to said first and second 
substrates/ when a predetermined voltage being applied and 
being oblique to said first and second substrates when an 
intermediate voltage lower than the predetermined voltage 
beings applied, 

said first and second substrates 
cQtnprising first and second domain regulating means for 
Regulating azimuths of the oblique orientations of said 
/liquid crystal; _ 
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said 1 first" Oumain reyulaLxTTg means 
includes an array of protrusions (banks) or depress^ 
(grooves) or slits each extending in a direction a^d 
being bent in zigzag at intervals of a predetermined 
cycle, said protrusions or depressions are arranged in 
parallel to one another with a predetermined pitch among 

them; / 

second domain regulating meatos includes an 

array of protrusions or depressions or sl/ts each 

extending in said direction and being befit in zigzag at 

intervals of said predetermined cycle, /said protrusions, 

depressions or slits are arranged iryparallel to one 

another with said predetermined pitph among them. 

118. A liquid crystal display/device according to 
claim 117, wherein said predetermined pitch is an 
integral submultiple of said pixels. 

119. A liquid crystal display device according to 
claim 117, wherein said fo^ede'termined cycle is an 
integral submultiple of pixels. 

120. A liquid crysralXdisplay device according to 
claim 117, wherein said protrusions or depressions or 
slits of said first and/secons substrates are offset by a 
half of said predetermined pitch. 

121. A liquid crystal display device, characterized 

by comprising: / 

a liquid crystal panel in which a liquid 
crystal having a/negative dielectric constant anisotropy 
is sandwiched between two substrates, namely, upper and 
lower substrates on the surfaces of which a vertical 
alignment treatment is performed, and in which 
orientations of said liquid crystal are nearly vertical 
to said .Substrates when no voltage is applied across said 
liquid/crystal, and are nearly horizontal when a voltage 
is applied across said liquid crystal, and are nearly 
oi^ique when a voltage being less than a predetermined 
Voltage is applied across said liquid crystal, and in 
which domain regulating means consisting of one of or a 
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combination of protrusions, depressions and slits formed 
in electrodes is provided on a surface of at least one joi. 
said two substrate and in which, when a voltage being/ 
less than the predetermined voltage is applied across 
said liquid crystal , said liquid crystal is regulated so 
that the oblique alignment is caused in a plurality of 
directions in each pixel ; / 

first and second polarizing /plates placed 
at both sides of said liquid crystal pane^T so that 
absorption axes thereof intersect with ^each other at 
right angles ; and / 

at least one phase difference film having 
optically inplane positive uniaxiaflity , placed in at 
least one of spaces formed between said liquid crystal 
panel and one of said first and second polarizing plates, 



le or/both of the sides of said 
between said liquid crystal 



which are provided at 
liquid crystal panel, 
panel and the other the 

122. A liquid crys|^al display device, characterized 
by comprising: 

a liquid crystal panel in which a liquid 
crystal having a negative dielectric constant ani sot ropy 
is sandwiched between two substrates , namely, upper and 
lower substrates on the surfaces of which a vertical 
alignment treatment is performed, and in which - 
orientations/ of said liquid crystal are nearly vertical 
alignment to said substrates when no voltage is applied 
across said liquid crystal , and are nearly horizontal 
when a /voltage is applied across said liquid crystal, and 



are nearly oblique when a voltage being less than a 
predetermined voltage is applied across said liquid 
crystal, and in which domain regulating means consisting 

one of or a combination of protrusions, depressions 
and slits formed in electrodes is provided on a surface 
of at least one of said two substrate and in which, when 
a voltage being less than the predetermined voltage is 
applied across said liquid crystal, said liquid crystal 
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s— re gu 1 ated'so that the oblique alTi 
plurality of directions in each pixel; 

first and second polarizing plates plac( 
at both sides of said liquid crystal panel so that 
absorption axes thereof intersect with each other at, 

right angles; and 

at least one of phase difference fcilms 
each having optically negative uniaxiality in a/direction 
of thickness thereof, placed in at least one of spaces 
formed between said liquid crystal panel and/one of said 
first and second polarizing plates, which^are provided at 
one or both of the sides of said liquid ^crystal panel, 
and between said liquid crystal panel ^nd the other 
thereof . 

123. A liquid crystal display /fevice, characterized 
by comprising: 



a liquid 
crystal having a negati 
is sandwiched between t 



rystal /panel in which a liquid 
e\jdieLectric constant anisotropy 
u/strates , namely, upper and 



lower substrates on the |>u/faces of which a vertical 
alignment treatment is performed, and in which 
orientations of said liquid crystal are nearly vertical 
to said substrates when no voltage is applied across said 
liquid crystal, and/are nearly horizontal when a voltage 
is applied across/said liquid crystal, and are -nearly 
oblique when a voltage being less than a predetermined 
voltage is applied across said liquid crystal, and in 
which domain^ regulating means consisting of one of or a 
combination of protrusions, depressions and slits formed 
in electrodes is provided on a surface of at least one of 
said tv*o substrate and in which, when a voltage being 
less/than the predetermined voltage is applied across 
said liquid crystal, said liquid crystal is regulated so 
tKat the oblique alignment is caused in a plurality of 
/directions in each pixel; 

first and second polarizing plates placed 
at both sides of said liquid crystal panel so that 
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^ aBs^yrpx ion ^axe s th ergnl intersect with'^crctf '6'tlTe^-a-fe- -v 
right angles ; J 

a first phase difference film having / 
optically inplane positive uniaxiality, placed between 
said liquid crystal panel and said first polarizing plate 
so that a phase lag axis thereof intersects witii the 
absorption axis of said first polarizing plate at right 
angles; and 

a second phase dif f erenceyfilm having 
optically negative uniaxiality in a direction of 
thickness thereof, placed between said liquid crystal 

panel and said second polarizing plate. 

/ 

124. A liquid crystal display device, characterized 
by comprising: 




a liquid crystal panel in which a liquid 
crystal having a negative dielectric constant anisotropy 
is sandwiched between U^wo/substrates , namely, upper and 
lower substrates on pWsurfaces of which a vertical 
alignment treatment J^ 7 performed, and in which 

orientations of said^ liquid crystal are nearly vertical 

/ 

alignment to said substrates when no voltage is applied 

// 

across said liquid crystal, and are nearly horizontal 
when a voltage/is applied across said liquid crystal, and 
are nearly oblique when a voltage being less than a 
predetermined voltage is applied across said liquid 

crystal, and in which domain regulating means consisting 

/ 

of one of or a combination of protrusions, depressions 



and slits formed in electrodes is provided on a surface 

of at/ least one of said two substrate and in which, when 

/ 

a voltage being less than the predetermined voltage is 
applied across said liquid crystal, said liquid crystal 
_v s regulated so that the oblique alignment is caused in a 
plurality of directions in each pixel; 

first and second polarizing plates placed 
at both sides of said liquid crystal panel so that 
absorption axes thereof intersect with each other at 
right angles ; 



- 206 - 



a f Irs t p h a s & mm dtTte r enc e film having y 
optically inplane positive uniaxiality, placed betweeri 
said liquid crystal panel and said first polarizinq/ plate 
so that a phase lag axis thereof intersects with t:he 
absorption axis of said first polarizing plate at right 
angles; and / 

a second phase difference fil^n having 
optically negative uniaxiality in a directj/on of 
thickness thereof , placed between said finest phase 
difference film and said first polarizing plate. 

125- A liquid crystal display device, characterized 
by comprising: 

a liquid crystal panj^l in which a liquid 
crystal having a negative dielectric constant anisotropy 
is sandwiched between two substrates, namely, upper and 



lower substrates on the 
alignment treatment is 
orientations of said 1 



surfaces of which a vertical 
performed, and in which 

crystal are nearly vertical 



alignment to said substrates when no voltage is applied 
across said liquid crystal, and are nearly horizontal 
when a voltage is appli/ed across said liquid crystal, and 
are nearly oblique when a voltage being less than a 
predetermined voltage is applied across said liquid 
crystal, and in which domain regulating means consisting 
of one of or a combination of protrusions, depressions 
and slits formed in electrodes is provided on a surface 



of at least one of said two substrate and in which, when 
a voltage being less than the predetermined voltage is 
applied across said liquid crystal, said liquid crystal 
is regulated so that the oblique alignment is caused in a 
plurality of directions in each pixel; 

/ ^ first and second polarizing plates placed 

at both sides of said liquid crystal panel so that 
absorption axes thereof intersect with each other at 
ricjht angles ; 

a first phase difference film having 
)ptically inplane positive uniaxiality, placed between 
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^ai^llquid crystal panel and said first polarizing plate 
so that a phase lag axis thereof intersects with the . 
absorption axis of said first polarizing plate at right/ 

angles; and / 
a second phase difference film having/ 

optically negative uniaxiality in a direction of / 

thickness thereof, placed between said liquid crystal 

panel and said first polarizing plate. / 

126. A liquid crystal display device, characterized 

by comprising: / 

a liquid crystal panel in/Which a liquid 
crystal having a negative dielectric constant anisotropy 
is sandwiched between two substrates / namely, upper and 
lower substrates on the surfaces of/which a vertical 
alignment treatment is performed/and in which 
orientations of said liquid cry/tal are nearly vertical 



alignment to said substr 




ftien no voltage is applied 
across said liquid crystal \^nd are nearly horizontal 
when a voltage is applild /cross said liquid crystal, and 
are nearly oblique when a voltage being less than a 
predetermined voltage /s applied across said liquid 
crystal, and in which^domain regulating means consisting 
of one of or a combination of protrusions, depressions 
and slits formed An electrodes is provided on a surface 
of at least one/of said two substrate and in which, when 
a voltage being less than the predetermined voltage is 
applied acro/s said liquid crystal, said liquid crystal 
is regulated so that the oblique alignment is caused in a 
plurality/of directions in each pixel; 

/ first and second polarizing plates placed 

at botft sides of said liquid crystal panel so that 
absorption axes thereof intersect with each other at 
right angles; 

/ at least one of phase difference films, 

whose inplane dielectric constantes n x and n y and 
dielectric constant n, in a direction of thickness 
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— CTvereof have the following relation; 



n v > n z/ which is 



placed in at least one of spaces between said liquid 
crystal panel and one of said first and second polarizing 
plates and between said liquid crystal panel and the 
other thereof - 

127. A liquid crystal display device, characterized 
by comprising : 

a liquid crystal panel in whiofi a liquid 
crystal having a negative dielectric constant anisotropy 
is sandwiched between two substrates, namely, upper and 
lower substrates on the surfaces of whxjzHi a vertical 
alignment treatment is performed, and /in which 
orientations of said liquid crystal yare nearly vertical 
alignment to said substrates when Ao voltage is applied 
across said liquid crystal, and /re nearly horizontal 



when a voltage is applie< 
are nearly oblique when 
predetermined voltage is 



icro/s said liquid crystal, and 
fcol/tage being less than a 
a allied across said liquid 
crystal, and in which, whew a voltage being less than the 
predetermined voltage is/ applied across said liquid 
crystal, said liquid crystal is regulated so that the 
oblique alignment is Caused in a plurality of directions 
in each pixel; / 

fir>st and second polarizing plates placed 
at both sides of/said liquid crystal panel so that 
absorption axes/ thereof intersect with each other at 
right angles; /and 

/ at least one phase difference film having 
optically yinplane positive uniaxiality, placed in at 
least on/ of spaces formed between said liquid crystal 
panel arid one of said first and second polarizing plates, 
which/are provided at one or both of the sides of said 
liquad crystal panel, and between said liquid crystal 
pariel and the other thereof. 

/ 128. A liquid crystal display device, characterized 
by comprising: 
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• — « " a liquid' L'iysTaFpaTTertn which a liquid 

crystal having a negative dielectric constant anisotropy 
is sandwiched between two substrates, namely, upper an 
lower substrates on the surfaces of which a vertical 
alignment treatment is performed, and in which 
orientations of said liquid crystal are nearly vertical 
alignment to said substrates when no voltage applied 
across said liquid crystal, and are nearly horizontal 
when a voltage is applied across said liqufd crystal, and 
are nearly oblique when a voltage being less than a 
predetermined voltage is applied across/said liquid 
crystal, and in which, when a voltage/being less than the 
predetermined voltage is applied across said liquid 
crystal, said liquid crystal is regulated so that the 
oblique alignment is caused in a/plurality of directions 
in each pixel; / 

first and second polarizing plates placed 
at both sides of said liquid/crystal panel so that 
absorption axes thereof intersect with each other at 
right angles; and 

at leas't/Ojne of phase difference films 
each having optically ^negative uniaxiality in a direction 
of thickness thereof/ placed in at least one of spaces 

formed between said' liquid crystal panel and one of said 

/ 

first and second polarizing plates, which are provided at 

/ 

one or both of the sides of said liquid crystal panel, 

/ 

and between said liquid crystal panel and the other 
thereof. 

129. A/ liquid crystal display device in which 
negative-type liquid crystals are held between two pieces 
of upper and lower substrates of which the surfaces are 

vertic/lly oriented, said liquid crystals are oriented 

/ 

nearly vertically when no voltage is applied, oriented 
nearly horizontally when a predetermined voltage is 
~~plied, and are oriented aslant when a voltage smaller 
said predetermined voltage is applied, wherein one 
of said two pieces of color filter substrates comprises: 
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a transparent support member ; 
plural kinds of color decomposition 
filters formed on said transparent support member for 
each of the regions ; 

a transparent electrode formed on s^fxd 
color decomposition filters; and 

a light-shielding film formed aj£ any 
position on said transparent electrode. 

130- A liquid crystal display device JlT\ which 
negative-type liquid crystal is held between an upper and 
lower substrates of which the surfaces/are vertically 
oriented, said liquid crystal is orierited nearly 
vertically when no voltage is applied, oriented nearly 
horizontally when a predetermined/voltage is applied, and 
are oriented aslant when a voltage smaller than said 
predetermined voltage his appl/i'ed, wherein a molar mixing 
ratio of contamination \elem,ents of polyurethane and skin 
mixed to the liquid ciiyata'l is less than 1/1000. 

131. A liquid cry|pj?al display device according to 
claim 130, wherein each contamination element of the 
mixed polyurethane or skin has an area smaller than 

5 fim x by 5 fim. / 

132. A process for producing a substrate for 
vertically oriented liquid crystal display having, on the 
surface thereof, a protrusion that works as a domain 
regulating^means to so restrict that said liquid crystals 
are oriented in a plurality of aslant direction in each 
pixel when a voltage smaller than a predetermined voltage 
is applied, comprising : 

a step of forming a protrusion after 
elec'trodes have been formed on the surface of said 
substrate ; 

a step of treating the surface of said 
protrusion to facilitate the formation of a vertical 
alignment film; and 

a step of forming a vertical alignment 
film on the surface of said substrate on which the 
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[ectrodes have been formed, of which the surface has > 
been treated, and which includes said protrusion. / 

133. A process for producing a substrate for / 
vertically oriented liquid crystal display according to 
claim 132, wherein ruggedness is formed on the surface of 
said protrusion by a plasma ashing treatment irr the step 
of treating the surface of said protrusion. / 

134. A process for producing a substrate for 
vertically oriented liquid crystal display according to 
claim 132, wherein ruggedness is formed/ on the surface of 
said protrusion by an ozone ashing treatment in the step 
of treating the surface of said prof 



/ 



^rusi 



on , 



135. A process for producing^/a substrate for 
vertically oriented liquid crystal display according to 
claim 132, wherein ruggedness is formed on the surface of 



said protrusion by washing w 



i^h 



/ 



a brush in the step of 



treating the surface df\said protrusion, 

136. A process fcft/ producing a substrate for 
vertically oriented licmdd crystal display according to 
claim 132, wherein ruggedness is formed on the surface of 
said protrusion by rubbing in the step of treating the 
surface of said protrusion. 

137. A process for producing a substrate for 
vertically oriented liquid crystal display according to 
claim 132, wherein said protrusion is irradiated with 
ultraviolet rays in the step of treating the surface of 
said protrusion. 

138. yA process for producing a substrate for 
vertically oriented liquid crystal display according to 
claim 132, wherein silane coupling agent is coated onto 
the ^substrate on which said protrusions are formed in the 
step of treating the surface of said protrusions. 

139. A process for producing a substrate for 
.vertically oriented liquid crystal display according to 
claim 132 , wherein said protrusions are treated to foam 
in the step of treating the surface of said protrusions. 

LQ_. A pr ocess for producing a substrate for 
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v^rrx^fally oriented liquid crystal display according to 
claim 139, wherein said substrate is rapidly heating so J 
that said protrusions foam in the step of treating the / 
surface of said protrusions. / 

141. A process for producing a substrate for / 
vertically oriented liquid crystal display having/ on the 
surface thereof, protrusions that work as domairr 
regulating means to regulate azimuths of orientations of 
said liquid crystal when molecules of said liquid crystal 
are tilted by applying a voltage is applied, comprising: 

a step of coating resin^alter electrodes 
are formed on the surface of the substrates; 



a step of scattering particulates on the 
surface of the resin; / 

a step of forminq/the resin into 
protrusions; and / 

a step o& forming a vertical alignment 
film on the surface of L^d^ubs trate on which the 
electrodes and the protrusions have been formed . 

142, A process for ^producing a substrate for 

// 

vertically oriented liquid crystal display having, on the 

/ 

surface thereof, walls that work as domain regulating 
means to regulate azimuths of orientations of said liquid 
crystal when molecules of said liquid crystal are tilted 



7 

by applying a voltage is applied, comprising: - 

step of forming sets of two walls 
neighboring to each other; 

a step of heating said two walls to be 
fused into /one wall having a groove at center thereof; 
and 

a step of forming a vertical alignment 
film on^ the surface of said substrate on which the 
electrodes and the protrusions have been formed. 

'143. A process for producing a color filter 
subj/trate that is used as one of the two pieces of 
supstrates for a liquid crystal display device in which 
liquid crystals are oriented nearly vertically when no 
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^■"■voltage is applied, oriented nearly horizontally when a 
predetermined voltage is applied , and are oriented 
oblique when a voltage smaller than said predetermined 
voltage is applied, said color filter substrate having 
plural kinds of color decomposition filters formed/on a 
transparent support member for each of the regicyfs, 
comprising: 

a step of successively forming two or more 
color decomposition filters while superposdfng 
predetermined portions one upon the other among said 
plural kinds of color decomposition fi/lters; 

a step of applying a positive-type 
photosensitive resin; and / 

a step of developing said negative-type 
photosensitive resist after said positive-type 
photosensitive resist is exposed, through said colored 
members, to light with /w^icfci said positive-type 
photosensitive resist ^^photosensitized, said light 
having a wavelength th< t/Vransmi ts very less through the 
portion where said two/or more color decomposition 
filters are superposed than through other portions. 

144. A process/for producing a color filter 
substrate according to claim 14 3, further comprising a 
step of formino/a transparent and flat layer after said 
plural kinds or color decomposition filters have been 
formed* / 

145. ^process for producing a color filter 
substrate/according to claim 143, wherein said positive- 
type photosensitive resist has light-shielding property. 

^46. A process for producing a color filter 
substrate that is used as one of the two pieces of 
substrates for a liquid crystal display device in which 
liquid crystals are oriented nearly vertically when no 
roltage is applied, oriented nearly horizontally when a 
predetermined voltage is applied, and are oriented aslant 
when a voltage smaller than said predetermined voltage is 
applied, said color filter substrate having plural kinds 
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"of color decfomposi trcrrl fTTters formed on a transparent 
support member for each of the regions, comprising: 

a step of forming plural kinds of cole 
decomposition filters on the transparent support member 
5 for each of the regions; 

a step of forming a transparent/electrode 
on said color decomposition filters; and 

a step of forming a light-shielding film 
at any position on said transparent elect'rode. 
10 147. A process for producing a color filter 

substrate according to claim 146, wherein said step for 

/ 

forming the light-shielding film comprises: 

a step of applying/a photosensitive resist 

/ 

onto said light-shielding film^which includes said 
15 transparent electrode; jf 

a stepVof etching said photosensitive 
resist after it has £^h developed by exposure to light 
through a predetermine^ pat tern; and 

a step of annealing said photosensitive 
20 resist that is left on said light-shielding film after 

the etching; 

wherein said photosensitive resist left on 

/ 

said light-shielding film works as an insulating 
protrusion . ^ 

25 148. A process for producing a color filter 

/ 

substrate according to claim 146, further comprising: 

^ a step of applying a positive-type 

photosensitive resist onto said transparent electrode 
which/includes said light-shielding film after the step 
30 of forming said light-shielding film; 

a step of developing said negative-type 
lotosensitive resist after said negative-type 
^photosensitive resist has been exposed to light through 
said light-shielding film; and 
35 / a step of annealing said photosensitive 

resist that is left on said light-shielding film after 
the developing; 



